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Virtual laboratory of physical research of materials
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Annotation: Possibility of creation of on principle new variety of virtual laboratory of physical research of
materials is considered in the article. On an example created in International educational and scientific Center
«Micro- and nanotechnologies and equipmenty at the department of physics of the Cherkassy State Technological
University of laboratory of physical research of materials its functional possibilities, connection with other
laboratories and perspective of development, are proven. The feasibility of the implementation of such a virtual
laboratory, both in the educational process and in industry, as well as for research works has been proved. The
main advantages of the virtual laboratory were identified, namely: functionality, speed of research, maximum
elimination of external destabilizing factors, such as: climatic influences, human impact, subjective measurement
errors, etc.
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In spite of the fact that no momentous openings almost were done in the last decade,
development of such sectors of scitech, as engineering, micro- and nanoelectronics, computer
and informative technologies, medicine, research of materials developed considerably. So, on
information of UNESCO, more than forty thousand firms and organizations appeared in the
world from 2000 to 2015. Activity them related to development and introduction of modern
high-tech, including nanotechnologies. It on 30% more than in the last decade of past century. A
study and use of such technologies requires greater qualification, intellect and mobility of
modern engineer-technologist. It must be mortgaged in basis of the program of teaching of future
specialist from an university bench.

However, in spite of high qualification of the professorial and teaching staff and high
theoretical level of teaching of disciplines in a modern technological university, and also
providing of educational process the newest computer and informative and of communication
technologies is observed substantial lag of laboratory-practical base of university from the
modern material and technical base of scientific and production complexes and research
laboratories in which coming to work future specialists.

An exit from this situation is seen in creation of virtual scientific educational and research
laboratories which are oriented to taking away of problem of logistical support of educational
process.

We will consider the prospect of creation of its laboratories in a modern technological
university on the example of work of virtual laboratory of physical research of materials, which
was created on the base of International educational and scientific Center «Micro- and
nanotechnologies and equipment» (IESC MNTE), organized at the department of physics of the
Cherkassy State Technological University (Ukraine) [1].

Existing today not numerous virtual laboratories are limited in the functions and anymore
present virtual laboratory works, demonstration materials or virtual devices (for example, virtual
electro- and radio measuring equipment of firm «cAKTAKOM»).

However, to our opinion a modern virtual laboratory which must take a place in a
technological university must present the complex of the real devices and methods for providing
of valuable research within the framework of the put tasks.

Developed in Cherkassy State Technological University the virtual laboratory (VL) of
physical research of materials behaves [2] to the new generation of the hybrid systems of
accumulation, analysis and representation of knowledge’s, uniting in itself the procedural and
declarative models of the intelligence systems.
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Aims of developed of virtual laboratory: 1) to provide interactive communication between
an existent scientific equipment, which is possessed by IESC MNTE and users, remotely remote
from an equipment; 2) to carry out integration with the virtual laboratories of direction of
research of materials for creation of general base of the accumulated knowledge’s and
association (at virtual level) of equipment which does not possess separately taken VL.

Basic tasks which decide scopes of virtual laboratory:

- increase of activity of students in the process of their educational and research activity;

- improvement of perception of working material, his adaptation to the educational process, and
also facilitation due to his multimedia process of mastering of material during independent
work of students;

- maximal unloading of the real educational-research laboratories from the lessons of students;

- acceleration of process of preparation and writing of qualifying and research works due to the
economy of preparation time and leadthrough of experiments;

- an accumulation of the purchased knowledge’s is in the public base of data, which easily
adapts oneself under different databases and CAM-systems.

In addition, easily to unite a virtually existent laboratory with other, by similar laboratories.

Structure created in IESC MNTE presented a virtual laboratory on fig.1.
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Fig. 1. Structure of virtual laboratory of physical research of materials

We will consider destiny of separate blocks of this laboratory. A control computer is carried
out by connection between an existent equipment: by the atomic-power microscope of NT-206,
measuring complex and control the system this equipment. On this stage a highly skilled
operator makes necessary manipulations for the receipt of primary information about the probed
object.

The information got directly on devices about the probed object enters the central sensor-
based system, the basic setting of which is treatment of the got information, its maintenance in
the base of these accumulated knowledge’s. In the complement of database developed VL enter
structural description of descriptions of the examined materials, illustration materials (pictures,
video, animation etc.), and also information which already passed treatment and/or were
modeled in the specially developed mathematical packages. An exchange and processing of data,
and also selection of general descriptions and functions of findings, is carried out by external
CALL-centers and initiative groups of specialists in the certain questions of physical research of
materials.

Treated thus information through the server of exchange of information can be accessible
for other VL (as working material during the leadthrough of complex researches) or for separate
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users: youths of scientists, master's degrees or graduate students (as results of experiment of
scientific researches) or students (as educational material).

Another perspective direction, realized by developed VL, is a leadthrough of interactive lessons and
consultations with bringing in of specialist of physical research of materials in the process of creation and
organization of such employments.

We will consider how the virtual laboratory of physical research of materials will be realized in
IESC MNTE [3].

To organization of VL complex approach was used in IESC MNTE, when acquisition, teaching and
accumulation of knowledge’s, was provided on all of the stages of research process (fig.2).

4—{ Basic stages of educational-research process }-»
Forming of Research
profiling skills and educational activity
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Y \J
Controlled from Educational systems of Virtual educa-tional- Adaptation of the got results under
distance laboratory- mathematical and scientific laboratories technology of receipt of new

Fig. 2. A virtual laboratory of physical research of materials is in a modern technological university

On the initial stage of creation of base of these accumulated knowledge’s of VL there is a
receipt of primary information by the special created software on the personal computer of user
(fig.3).

The next stage is treatment of primary information depending on tasks which are put an
user VL. This stage of creation of VL includes: work with files (maintenances, exportation and
importation of information on external transmitter); processing of data (shooting, 3d-metric,
mathematical calculated); research of the got results (profilogramm, topogramm etc.); retrieval-
adaptation of the got data (connecting to other bases of these virtual laboratories; search of alike
structures; work with a CALL-centers, interactive consultations).

Stage 1. Receipt of initial information
e ! Stage 2. Calculate of initial information

Stage 3. Save information in
a database
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Fig. 3. Realization of virtual laboratory on the different stages (interface on the personal computer
of user in the process of work of the system)
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Thus, the necessity of creation of virtual laboratory of physical research of materials is
grounded for a modern technological university and expedience is well-proven on the basis of
results of creation of International educational and scientific Center «Micro- and
nanotechnologies and equipment.

BipryanabHa jabopartopist GisHuHuX JocTiKeHb MaTepialiB
Bonnapenko M.O., Bonnapenko 10.10.

Anomayia. Y cmammi po3enadaemvcs MOJICIUSICHb CMEOPEHHS NPUHYUNOBO HOB020 PIZHOBUOY GIDMYATLHOL
nabopamopii isuunux oocniodxcens mamepianie. Ha npuxiadi cmeopenozo 6 Midxchapoonomy Haguanbho-
Haykoeomy yeumpi «Mikpo- ma naHomexnonozii ma obraoHanusy Ha kagedpi Gizuxu Yepkacvkozo depacasHo2o
MeXHON02IuH020 YHigepcumenty aabopamopii izuunux Oocniodcenv mamepianie oogedeni i PyHKYIOHATbHI
MOJCTUBOCINI, 36'5130K 3 THWIUMU 1A6OPAMOPIAMYU MA nepcnekmusy po3eumxy. OOIPYHMOSAHo MOXCIUBICIL
81POBAOICEHHS MAKOT GIPMYANbHOT 1a60PaAMOpii K 8 HAGYANLHUI NPOYeC, MAK | 8 NPOMUCTIOBICIb, d MAKOIC O
docnionuybkux pobim. Bynu eu I OCHOGHI nej U gipmyanvHol n1abopamopii, a came: QYHKYIOHATbHICMb,
WBUOKICb NPOBEOCHHS OOCHIONCEHb, MAKCUMAIbHE YCYHEHHS. 306HIUHIX 0ecmabini3ylouux Gakmopie, makux sk:
KAIMamuyHi 6n1UGY, AHMPONOLEHHUIL 6NIU6, CYO'€KMUBHT NOMUTKU BUMIPIOBAHb MOUO.

Kuiouosi _cnosa: sipmyanena nabopamopis; —@izuune Mamepianosnagcmeo,; MexHoN02iuHull  yHigepcumen,
HAHOMEMPUUHI OOCTIONCEHHS, AMOMHO-CULO8A MIKPOCKONIs

Bupryaiabnas 1abopaTopus pU3nYeCKHX MCCIeJ0BaHHII MaTepHaIoB

Bonnapenko M.A., Bongapenko 10.10.

supmyanvroll 1abopamopuu usuueckux ucciedosanuti mamepuanos. Ha npumepe cozoannoeo 6 Meacoynapoonom
yuebHo-HayuHom yenmpe «Muxpo- u Hanomexwonoeuu u o6opyoosanue» Ha kageope Gusuxku Yeprkacckozo
20CY0apcmeeHHo20 MexXHON0UYeCKO20 YHUBepCUmema aabopamopuy QU3UIecKux uccie008anuii. Mamepuanios
0oKasanvl ee QYHKYUOHATbHBIE 603MONCHOCIU, C6A3b C OpyeuMi 1a60pAMoOpUsMU U NEPCREKMUEbl Pa3GUMUS.
0060cH08aHA BO3MONHCHOCTL 6HEOPEHUs MAKOU SUPIMYATbHOU 1aO0pamopuy Kax 6 yuebHuli npoyecc, max u 6
NPOMBIUIEHHOCHb, A MaKdce OJs Uuccredosamensekux pabom. B onpedenenvl ochosHvie npeumywecmsa
BUPMYANLHOU  1A60PAMOpUY, d  UMEHHO:  (DYHKYUOHAIbHOCMb,  ObICMPOma  Npo6eOeHust  UCCAeO08aHUI,
MAKCUMATbHOE YCMPAHEHUe 6HeWHUX 0eCMAabUTUSUPYIOWUx Gakmopos, maxkux Kax: KiuMamuieckue 6030eticmeus,
anmponozennoe 6o3oeticmaue, cyobeKmugHble OWUOKU UsMeperull u m. 0.

Knrouesvie crosa: supmyanvras 1abopamopus, gusuieckoe mamepuanogeoene; mexHoI02u4eckuil yHugepcumem,
HAHOMempuuecKue uccie008aHus; AMOMHO-CUIOBAS, MUKPOCKONUS

A a. B cmamve paccmamp 5 BO3MOJICHOCL  CO30AHUA NPUHYUNUATLHO HOBOU PAZHOBUOHOCTL
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